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Abstract 
Allure-type wastewater treatment equipment is a typical anaerobic-aerobic treatment technology for soy sauce 
wastewater treatment.  Chromaticity material is one of the factors affecting the treatment effect except salinity, 
nutrients, and dissolved oxygen. Part of COD comes from chromaticity material, too high chromaticity volume load 
inhibit metabolism of aerobic microorganisms, and resulting COD was not degraded in aerobic process. 
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The mainly treatment technology for food and fermentation wastewater are AB process [1-5], UASB 
process [6], membrane bio-reactor technology [7] and anaerobic-aerobic technique [8-9] etc. al. The soy 
sauce wastewater was treated by allure-type wastewater treatment equipment in China Meat Research 
Center, in which volume load of 3 kgCOD/m3 ·d, influent COD concentration of 3000mg/L , influent 
flow of 5L/h and hydraulic retention time of approximately 24h[10]. The COD removal effect of ABR 
(anaerobic baffled reactor) was stability, with the removal rate of 65% or so, and which of aerobic part 
was almost zero. 
1. Factors and their analysis 
1.1. Salinity  
There are many negative factors of high-salt wastewater biological treatment, and the influence mainly 
in the following two aspects: 
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When salinity increases, microbial cells would dehydrate, causing separation of cell protoplasm, so 
that bacteria can not grow survive. 
High salinity increases the density of the wastewater, causing the density difference of waste water and 
micro-organisms reduced, then zoogloea flocs were difficult to settle, and that would make the loss of 
activated sludge by floating. 
According to Kangqun’s study on the impaction of high salt concentration to industrial wastewater 
biological treatment, when the salinity reached to 2.5×104mg/L, the sludge activity began to be affected. 
The impact of the total salinity on biological treatment is similar to Cl-, which produced moderate 
inhibition at 5000-10000mg/L. It was also reported that this process run normal when Cl- concentration at 
30000mg/L or higher. 
Figure 1 is the tested Cl- concentration of influent wastewater, in which Cl- concentration between 
2150-2310mg/L. Therefore, the influent Cl- concentration of the test system was too lower than 
30000mg/L which we have mentioned to affect the treatment effect. 
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Fig.1 Cl- concentrations of influent soy sauce wastewater 
1.2. Total phosphorus 
Aerobic wastewater treatment should meet the BOD: N: P = 100:5:1 and COD∶N∶P=200∶5∶1.
Therefore when content of N and P in the system was low, microbial growth would be inhibited, and it 
would also affect the sewage treatment. Total phosphorus and total nitrogen in biological contact 
oxidation pond were detected, and the average total nitrogen content was 200mg/L, and average total 
phosphorus content was 14mg/L. As the COD concentration in biological contact oxidation pond was less 
than 800mg/L, both the nitrogen and phosphorus were enough for microbial growth. 
1.3. Dissolved oxygen 
Dissolved oxygen is one of the main impact factors for aerobic biological treatment system. When the 
dissolved oxygen concentration in aeration tank is low, ranging from the aerobic microbial activity 
affected, and the metabolism capacity diminished, the organic compounds concentration of effluent 
wastewater increased, to efficiency of the reactor decreased. A serious shortage of dissolved oxygen 
causes anaerobic microorganisms multiplying, aerobic reactor treatment efficiency decreased 
significantly. Therefore, 2-4mg/L dissolved oxygen is appropriate for microbial metabolism. Dissolved 
oxygen was monitored every day in a week. Those were 3.04 mg/L, 2.65 mg/L, 3.17 mg/L, 2.98mg/ L, 
2.73mg/L. All of them were in the range 2-4 mg/L. So dissolved oxygen in aerobic reactor didn’t have 
inhibition for microbial grow. 
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1.4. Chromaticity materials 
Two types of common used adsorbents sponge iron (100g) and activated charcoal (40g) were used to 
analysis whether the pigments contributed to COD concentration. Filtered domestic sewage was chosen 
for reference. The experiment was divided into two groups, each group had two samples, and the 
difference between them was absorbent. The first group was reference composed of filtered domestic 
sewage with sponge iron (100g) and activated charcoal (40g). The second group composed of soy sauce 
wastewater from biological contact oxidation pond and two kinds of mentioned absorbents. Total volume 
of each sample was 200ml. COD of each sample was tested every half an hour. The ultimate result 
illustrated in the following table. 
The data from Table 1 showed that from the second sampling COD of reference decreased, and after then 
COD varied little. That illustrated that the chosen two kinds of adsorbent can adsorb part of COD, sponge 
iron adsorption capacity was stronger than activated carbon. As the reaction time increases COD of 
wastewater sample in contact oxidation pond was decreasing because COD of wastewater sample in dosing 
sponge iron decreased faster than that of dosing activated carbon. Due to sewage colorimetric was low, only 
the colorimetric in contact oxidation was monitored for the beginning (500 times) sample and the ending 
(250 times) sample. The possibility reason of COD did not degradation was that the water had a large amount 
of complex colorimetric material. 
Table 1 COD (mg/L) results of adsorption analysis  
Test time 
Reference 
(Activated charcoal /Sponge iron )
Soy sauce wastewater 
(Activated charcoal /Sponge iron ) 
0h 224/266 770/828 
0.5h 169/159 526/491 
1h 173/155 433/328 
1.5h 169/159 410/270 
2h 173/159 340/259 
1.5. Small anaerobic aerobic system test 
Results of above experiment showed that part of the COD was caused by the Colorimetric materials, so a 
further exploration was illustrated by a static anaerobic-aerobic experiment. Experimental device consists of 
two glass columns, an anaerobic glass column (diameter 15cm and high 50cm) was sealed and leave vent and 
an aerobic glass column (diameter 10cm and high 50cm) was filled into the semi-soft ring packing and the 
influent COD concentration was 1500 mg/L. 
Figure 2 showed the experiment results of a static anaerobic-aerobic, and the effluent COD in contact 
oxidation pond reached to 300 mg/L which was far below the anaerobic effluent COD of 600mg/L. The 
aerobic effluent ammonia nitrogen gradually decreased and finally reached to 10mg/L. That illustrated that 
the high concentration of soy sauce water was likely to lead to excessive sludge organic load, and COD could 
not be completely decomposed, thus affecting the whole system of treatment effect. 
68  Hang Xu et al. / Energy Procedia 16 (2012) 65 – 69 Author name / Energy Procedia 00 (2011) 000–000 
0
200
400
600
800
1000
1200
1400
0 5 10 15 20
Groups
CO
D（
mg
/L
）
0
10
20
30
40
50
60
70
80
90
100 Influent COD （mg/L） 
Anaerobic Effluent COD
（mg/L）
Aerobic Effluent COD
（mg/L）
Influent Ammonia Nitrogen
（mg/L）
Anaerobic Effluent
Ammonia Nitrogen（mg/L）
Aerobic Effluent Ammonia
Nitrogen（mg/L）
Fig.2 Results of static anaerobic-aerobicexperiment 
The influent COD concentration of Alure-type wastewater treatment equipment reduced to 2000mg / L. 
And keeping volume load 3kgCOD/ m3 ·d and the influent flow rate of 7.2L / h, the anaerobic effluent 
COD values did not change significantly at the beginning of a few days of reducing the concentration, 
which anaerobic effluent COD maintained at 1000mg/L. After 10 days of operation the anaerobic effluent 
COD values began to decrease and finally stabilized at 600mg/L or so. Contact oxidation pond began to 
degrade COD, and the total removal rate of aerobic- anaerobic system reach to 80%, the effluent COD 
value decreased to 350mg/L. 
2. Conclusions 
After adding sorbent (sponge iron, activated carbon) the colorimetric reduced, while COD also 
decreased, indicating that part of the COD comes from the pigment materials. 
Too high influent concentration of soy sauce led to excessive organic load of aerobic microorganisms, 
thus affecting the final treatment effect. 
Suddenly and significantly changing influent COD concentration will not affect the alure-type 
wastewater treatment equipment, indicating that this type of sewage treatment facilities has a strong 
impact resistance effect. 
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